
Fort River Elementary School
Feasibility Study – Community Presentation

February 13th, 2019
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Fort River School| Community Involvement

1. Introduction to TSKP STUDIO
2. Update on Feasibility Study
3. Review the Options 
4. Discuss Cost Factors
5. Request Feedback

Presentation Goals:

2



Design Quality | Simple… Child Friendly
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Design Quality | Age Appropriate Scale
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Design Quality | Natural Light… Welcoming
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Design Quality | Multi-functioning Space
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Design Quality | Beautiful and Durable
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Design Quality | Connections to the Outdoors
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Design Quality | Security + Safety
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Existing Conditions Investigations
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Existing Conditions| Summary

1. Deferred Capital Infrastructure Replacement Items 
 Roof  
 HVAC system 
 Electrical system
 Window Replacement

2. Unsatisfied Educational Needs
 Open Classrooms 
 Accessibility
 Lighting
 Communication Systems
 Technology Infrastructure
 Interior Environment

3. Security
 Access Control
 Passive Surveillance, Building  Exterior hardening, Classroom Security
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Existing Conditions| Summary

Educational Facilities Laboratories c. 1958, - “Schools Without Walls”
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Existing Conditions| Open Classrooms
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Existing Conditions| Daylighting
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Educational Space Needs
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Fort River Study Range
MSBA 
guidelines

K-6 Enrollment 315 420 420

Pre-K Enrollment (FTE) 0 45 0 45 45

Total Enrollment 315 360 420 465 465

Total Building Gross Floor Area 70,000 77,000 78,000 84,000 72,742

Compared to MSBA guidelines:
Amherst Classroom Guidelines 4,725

District SE (AIMS, Bldg. Blocks) 5,917

Pre-K Administration and Support 1,743

MSBA guideline (adjusted) 85,127

Educational Space Needs| Right Size
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Educational Space Needs| Fort River Rooms + Educational Program
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Sustainability and Net Zero
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What makes it sustainable?

• Safe and Healthy

• Resource Efficient 

• Flexible and Adaptable

• Durable and Maintainable
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Minimum Requirements for funding: 

1) LEED v4 Certified, or NE-CHPS Verified

2) 10% better than energy code

2% additional reimbursement for projects that can exceed 
energy code by at least 20%
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ENERGY CODE PROGRESS 
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Design Options
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Design Options| Range of Options

BA D E FC

100% 
NEW

50% 
NEW

29% 
NEW

18% 
NEW

7% 
NEW

0% 
NEW

NEW BUILDING TWO SMALL 
ADDITIONS

SMALL ADDITION BASE REPAIR2 STORY ADDITION 1 STORY ADDITION

Simplest 
construction 

phasing

Complicated 
construction 

phasing
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Design Options| Non-Negotiables
Included in Options A – E:

 Natural Light in all Classrooms
 Good air quality / ventilation / circulation
 Good Acoustics (ANSI S12.60)
 Elimination of open classroom design
 Compliance with Town’s Net Zero bylaw
 Sustainable design 
 Flexibility in case of increased enrollment in the future
 Adequate space for program needs
 Cost and Environmental analysis that includes 

construction, demolition, swing space, operations
 Accessible
 Building and Energy code compliance
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AMHERST FORT RIVER SCHOOL  AERIAL VIEW OPTION A

100% NEW
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AMHERST FORT RIVER SCHOOL  AERIAL VIEW OPTION B

50% NEW
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AMHERST FORT RIVER SCHOOL  AERIAL VIEW OPTION C

29% NEW

34



35

DRAFT
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AMHERST FORT RIVER SCHOOL  AERIAL VIEW OPTION D

18% NEW
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AMHERST FORT RIVER SCHOOL  AERIAL VIEW OPTION E

7% NEW
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AMHERST FORT RIVER SCHOOL  AERIAL VIEW OPTION F

• Abatement 
• Roof replaced
• Windows replaced
• Reconfigure restrooms, doors, walls, etc to be ADA accessible
• Replace mechanical systems. Keep existing boilers.
• Replace electrical, interior lighting, fire alarm.
• New Sprinkler System
• Ceilings and Floor finishes replaced.
• Re-paving existing asphalt areas and resetting granite curbing
• Replacing playground equipment and surfacing

0% NEW
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Discuss Cost Factors
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Design Options| Cost Factor: Construction Phasing and Duration

BA D E FC
100% 
NEW

50% 
NEW

29% 
NEW

18% 
NEW

7% 
NEW

0% 
NEW

NEW BUILDING TWO ADDITIONS SMALL ADDITION BASE REPAIR2 STORY ADDITION 1 STORY ADDITION

Simple Phasing Complicated Phasing
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24
months

28
months

36
months

36
months

24
months

85,000 SF 87,400 SF 79,768 SF

22
months

86,000 SF 81,300 SF 78,000 SF

DRAFT
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New Construction:

Targeting EUI 50

 Full Kitchen.
 Summer Programs – full building year round use.
 Double glazed windows with Low-E coating.
 R25 Walls.
 R30 Roof.
 VAV with energy recovery.
 LED lighting.

Targeting EUI 30

 Full Kitchen
 Summer Program for part of the building only.
 Relaxed interior temperatures:

 Summer 77 to 78 degrees with lower humidity
 Winter – 68 degrees.

 Triple Glazing
 R35 Walls
 R60 Roof
 R15 under slab
 Geothermal with Chilled Beam (or Geothermal with VRF)

 Operational considerations for more complicated systems
 Radiant flooring on the ground floor

Fort River School| Cost Factor : Path to Net Zero 
Renovation:

Targeting EUI 50

 Full Kitchen.
 Summer Programs – full building year round use.
 New roof insulation R30
 New windows, double glazed with low E coating
 Use existing boilers (or go all electric with small geothermal heat pump?)
 VAV with energy recovery
 LED lighting.

Targeting EUI 30

 Full Kitchen
 Summer Program for part of the building only.
 Relaxed interior temperatures:

 Summer 77 to 78 degrees with lower humidity;
 Winter – 68 degrees.

 Roof Insulation R60
 Wall Insulation R35
 New Windows, triple glazing
 Geothermal with Chilled Beam (or Geothermal with VRF)
 Roof-top heat pumps (with electric backup)
 Geothermal with chilled beam (or Geothermal with VRF)

 Operational considerations for more complicated systems

DRAFT



Fort River School| Cost Factor: Path to Net Zero
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If we target an Energy Use Intensity of 50 …
the area of PV that is required is ALL of the pink 
shown in the site plan.
PV panel cost : $442,000 (project)*
Net Zero Premium: $442,000 (project)

If we target an Energy Use Intensity of 30 …
the area of PV that is required is reduced as noted in 
the site plan.  However, there is a cost increase 
building envelope and systems.
PV panel cost : $265,000 (project)*
Increase for HVAC Option #4: $2,380,000 (project)
Increase for Envelope: $2,530,000 (project)
Net Zero Premium: $5,175,000 (project)

* PV panels could be procured via a Power Purchase 
Agreement eliminating their cost to the project.

DRAFT



System Description Plant Initial Cost Operational 
Cost Maintenance Equipment 

Filters in Zone

Option #1 – Air Cooled VRF Air-Cooled 
(Electric) 2 5 2 Yes

Option #2 – Water Cooled VRF Geothermal 5 3 4 Yes

Option #3 – Water Cooled VRF Cooling Tower 
& Boiler 3 4 6 Yes

Option #4 – Water Cooled GSHP & 
Chilled Beams Geothermal 6 1 3 No

Option #5 - Water Cooled HP & 
Chilled Beams

Cooling Tower 
& Boiler 4 2 5 No

Option #6 – VAV, DX RTU’s Air-Cooled 
(Electric) 1+ 6 1 No

1 = Lowest
6 = Highest
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Fort River School| Cost Factor : Mechanical System



Fort River School| Cost Factor: Procurement Method
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NEW 2 STORY 
ADDITION

SINGLE STORY
ADDITION

MULTIPLE SMALL 
ADDITIONS

SMALL ADDITION CODE 
REPAIR

A A.1 A.2 A.3 B B.1 B.2 B.3 C C.1 C.2 C.3 D D.1 D.2 D.3 E E.1 E.2 E.3 F

ENROLLMENT 465 420 360 315 465 420 360 315 465 420 360 315 465 420 360 315 465 420 360 315 315

% NEW 100 100 100 100 50 53 55 59 29 31 32 35 18 12 18 12 7 0 8 0 0

PRE-K INCLUDED? Y N Y N Y N Y N Y N Y N Y N Y N Y N Y N N

CONSTR. COST
(HVAC SYS #1) 50.9 48.1 47.7 44.9 44.5 42.8 42.1 40.5 39.3 37.6 37 35.3 40.4 37.5 38.4 35.6 38.2 35.1 36.3 35.1 22.9

CONSTR. COST
(HVAC SYS #2) 52.5 49.5 49.1 46.2 46.1 44.4 43.6 41.9 40.8 39 38.3 36.6 42 39 39.9 36.9 39.7 36.5 37.7 36.5 24.4

CONSTR. COST
(HVAC SYS #3) 50.9 48.1 47.7 44.9 44.5 42.8 42.1 40.5 39.3 37.6 37 35.3 40.4 37.5 38.4 35.6 38.2 35.1 36.3 35.1 22.9

CONSTR. COST
(HVAC SYS #4) 52.8 49.9 49.5 46.5 46.5 44.7 44 42.2 41.1 39.3 38.6 36.8 42.4 39.4 40.2 37.2 40.1 36.8 38 36.8 24.7

CONSTR. COST
(HVAC SYS #5) 51.5 48.7 48.3 45.4 45.1 43.4 42.8 41.1 39.9 38.2 37.5 35.8 41 38.2 39 36.1 38.8 35.7 36.9 35.7 23.5

CONSTR. COST
(HVAC SYS #6) 50.5 47.7 47.3 44.5 44 42.4 41.8 40.1 38.9 37.3 36.6 35 39.9 37.2 38 35.2 37.8 34.7 36 34.7 22.5

BA D E FC

Construction 
Cost Only
in $Mill

DRAFT



NEW 2 STORY 
ADDITION

SINGLE STORY
ADDITION

MULTIPLE SMALL 
ADDITIONS

SMALL ADDITION CODE 
REPAIR

A A.1 A.2 A.3 B B.1 B.2 B.3 C C.1 C.2 C.3 D D.1 D.2 D.3 E E.1 E.2 E.3 F

ENROLLMENT 465 420 360 315 465 420 360 315 465 420 360 315 465 420 360 315 465 420 360 315 315

% NEW 100 100 100 100 50 53 55 59 29 31 32 35 18 12 18 12 7 0 8 0 0

PRE-K INCLUDED? Y N Y N Y N Y N Y N Y N Y N Y N Y N Y N N

PROJECT COST
(HVAC SYS #1) 63.8 60.3 59.8 56.3 55.8 53.7 52.9 50.8 49.3 47.2 46.4 44.3 50.7 47.1 48.2 44.6 47.9 44 45.6 44 28.8

PROJECT COST
(HVAC SYS #2) 65.9 62.2 61.7 58 57.9 55.7 54.8 52.6 51.2 49 48.1 45.9 52.7 49 50 46.3 49.9 45.8 47.4 45.8 30.6

PROJECT COST
(HVAC SYS #3) 63.8 60.3 59.8 56.3 55.8 53.7 52.9 50.8 49.3 47.2 46.4 44.3 50.7 47.1 48.2 44.6 47.9 44 45.6 44 28.8

PROJECT COST
(HVAC SYS #4) 66.3 62.6 62.1 58.4 58.3 56.1 55.2 53 51.6 49.4 48.5 46.2 53.2 49.4 50.5 46.7 50.3 46.2 47.8 46.2 31

PROJECT COST
(HVAC SYS #5) 64.7 61.1 60.6 57 56.6 54.5 53.7 51.5 50.1 47.9 47.1 45 51.5 47.9 48.9 45.3 48.7 44.8 46.3 44.8 29.5

PROJECT COST
(HVAC SYS #6) 63.3 59.9 59.4 55.9 55.3 53.2 52.4 50.4 48.8 46.8 45.9 43.9 50.1 46.6 47.7 44.2 47.4 43.6 45.1 43.6 28.3

BA D E FC

Total Project 
Cost in $Mill DRAFT
*Includes 
0.5% for Art
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Fort River School| Cost Benchmarks DRAFT
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Fort River School| Case Study Factors DRAFT

• Energy Use Intensity

• HVAC System Maintenance Costs 

• Utility Costs 

• Carbon Emissions

• Procurement Strategy

• Construction Duration

• Project Costs
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Fort River School| Cost Case Study Option A DRAFT

Energy Use Intensity : 30
Mechanical System: #5 Chilled Beam with Air Source Heat Pump

HVAC Maintenance Cost : High

Utility Cost per Year: $0 (+fixed customer charges, systems benefit and demand 
charges and energy efficiency reconciliation)

Carbon Emissions:
Scope I – Directly released by the building systems: 0 kg/yr
Scope II – Emitted in the production of electricity used: 0 kg/yr
Scope III – Includes Embodied energy in building materials : High* 
(*design strategies to reduce embodied carbon will be employed)

Construction Duration and Phasing: 22 months

Procurement Strategy : GC

Construction Cost: PVs owned (leased) $46,679,296  549/SF     ($44,224,950)  ($520/SF)
Project Cost: PVs owned (leased) $58,349,120 ($55,281,187)
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Fort River School| Cost Case Study Option C DRAFT

Energy Use Intensity : 50
Mechanical System: #5 Chilled Beam with Air Source Heat Pump

HVAC Maintenance Cost : High

Utility Cost per Year: $120,000 – 150,000/yr (all-electric – 900,000 kWh)

Carbon Emissions:
Scope I – Directly released by the building systems: 0 kg/yr
Scope II – Emitted in the production of electricity used: 225,000 kg/yr
Scope III – Includes Embodied energy in building materials : Medium*
(*design strategies to reduce embodied carbon will be employed)

Construction Duration and Phasing: 28 months

Procurement Strategy : CM

Construction Cost: PVs owned (leased) $39,891,866    $469/SF ($38,443,999) ($452/SF)
Project Cost:  PVs owned (leased) $49,864,833 ($48,054,998)
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Fort River School| Cost Case Study Option E

Energy Use Intensity : 50
Mechanical System: #6 Variable Air Volume and retain existing boilers

HVAC Maintenance Cost : High

Utility Cost per Year: $53,773/yr (25,000 therms – 400,000 kWh)

Carbon Emissions:
Scope I – Directly released by the building systems: 132,500 kg/yr
Scope II – Emitted in the production of electricity used: 100,000 kg/yr
Scope III – Includes Embodied energy in building materials : Low*
(*design strategies to reduce embodied carbon will be employed)

Construction Duration and Phasing: 36 months and requires temp. construction.

Procurement Strategy : CM

Construction Cost: $37,803,173    $445/SF
Project Cost:  $47,253,966
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Fort River School| Case Study Factors DRAFT

• Energy Use Intensity : 30 - 50

• HVAC System Maintenance Costs :  Low - High

• Utility Costs : $0 - $150,000/yr

• Carbon Emissions 
• Scope I : 0 – 132,500 kg/yr
• Scope II : 0 – 225,000 kg/yr
• Scope III : Low - High

• Procurement Strategy : GC or CM

• Construction Duration : 22 – 36 months

• Project Costs : $48 - $58 Million


